Abstract. We are concerned with a classical inequality due to Bernstein which estimates the norm of polynomials on any given ellipse in terms of their norm on any smaller ellipse with the same foci. For the uniform and a certain weighted uniform norm, and for the case that the two ellipses are not "too close", we derive sharp estimates of this type and determine the corresponding extremal polynomials. These Bernstein type inequalities are closely connected with certain constrained Chebyshev approximation problems on ellipses. We also present some new results for a weighted approximation problem of this type.
Introduction
Let II n denote the set of all complex polynomials of degree at most n. For r 1, let In this note, we are mainly concerned with the following two problems: find the best possible constants Cn(r, R) and C n+I/2(r, R) such that (3) and (4) respectively. Here, and in the sequel, w denotes the weight function w( z) = v'Z+T, and it is always assumed that the square root is chosen such that w maps the z-plane onto {Rew > O} U {irylTJ O}. We notice that the usual proof (e.g. [8, p. 320]) for (2) immediately carries over to the weighted case (4) and leads to the upper bound
2. For the classical case r = 1, Frappier and Rahman [2] conjectured that
The first identity in (5) was proved in [9] for n = 1 and in [4] for n = 2, R y'3. The second relation in (5) is known to be true for n = 1 and R 1.49 [4] . It seems that these are the only cases for which the best possible constants in (3) and (4) are known.
In this paper, sharp estimates (3) and (4) will be obtained for the case n E N, r > 1, and R not "too close" to r, More precisely, we will prove the following Theorem 1. Let n E N and r > 1.
with equality holding in (3) resp. (4) only for the polynomials Moreover, if n = 1, the first identity in (7) holds true for all R > r. 
